The cardiac atria are chambers of active remodeling and dynamic collagen turnover during evolving heart failure.
The role of atrial myocytes and extracellular matrix (ECM) changes in atrial chamber remodeling was studied in a canine model of heart failure (HF). Cardiac remodeling is a key process mediating the progression of HF. Studies of the structural mechanisms of cardiac remodeling have been limited to the left ventricle. The structural alterations associated with atrial chamber remodeling in evolving HF have not been studied. Age- and weight-matched dogs were subjected to right ventricular pacing (240 beats/min) for one and three weeks to produce early and severe HF, respectively. Atrial tissues were assessed for myocyte and ECM changes. Right atrial and left atrial (LA) pressures were significantly increased in early and severe HF. The LA wall tension index was significantly increased at both HF stages by 116% and 443%, respectively. Atrial collagen synthesis and degradation were significantly increased in severe HF. Gelatinase activity was significantly increased at both early and severe stages of HF. Gelatin zymography showed increased matrix metalloproteinases (MMP)-9 with early HF and increased MMP-2 with severe HF. The LA wall tension index was significantly correlated with gelatinase activity and collagen synthesis. Although total atrial collagen content was not changed, disarray of collagen fibers was observed. Atrial myocyte hypertrophy without evidence of apoptosis was also present in severe HF. There is marked atrial chamber remodeling in canine pacing-induced HF, which is characterized by myocyte hypertrophy and dynamic collagen turnover. Atrial remodeling may contribute to the development of atrial arrhythmias and pulmonary hypertension and could offer a novel therapeutic target.